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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the optical element manufactured by the transparent 
substrate front face by the manufacture method for manufacturing the optical element which consists of a lens array which has 
arranged many microlenses with high precision, and this manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, the use of an optical element which consists of a lens array which arranged many 
microlenses to the plane also increases with development of multimedia, and the improvement in precision is desired. 
[0003] It is used for many uses, such as what is used for the thing which arranges [ in / a liquid crystal projector / for example ] 
between the light source and liquid crystal, and prevents a quantity of light loss or the thing which forms in a screen front face and 
makes an image bright, the thing to which arrange on a solid state image pickup device, and an incident light is made to increase, 
and the optical-communication element of glass fiber as such an optical element. 

[0004] The above-mentioned liquid crystal projector is typically shown in drawing 2 . For the light source and 22, as for a liquid 
crystal panel and 24, a condenser lens and 23 are [ 21 / a projector lens and 25 ] screens among drawing. Although the TFT 
(TFT) liquid crystal panel is generally adopted as the liquid crystal panel 23, since TFT and the wiring portion for a drive are 
shaded, the field of the TFT panel which light penetrates has decreased. Then, as shown in drawing 3 , corresponding to each of 
pixels, by arranging a microlens 32 on the transparent substrate 3 1, the shading field 33 of TFT or a wiring portion is avoided, 
light is brought together in the effective (light transmission) field 34 of a pixel, and the luminosity is raised. 
[0005] Moreover, in the field of optical communication, the interest about parallel optical fiber communication is increasing, and 
the device of the shape of an array accumulated like a semiconductor laser array or an LED array has been used. A lens array is 
effective in order to combine the device of the shape of such an array. If the lens array 42 is used as shown in drawing 4 , the 
semiconductor laser array 41 and the fiber array 43 which were accumulated can be summarized at once, and can carry out 
alignment. 

[0006] The method of changing a refractive index through what is depended on the method of fabricating glass material as the 
manufacture method of a lens array used for such [ conventionally ] a use using the metal mold indicated by JP,6-24990,B, the 
method of putting and fabricating a resin between La Stampa indicated by JP,8-207 1 59,A and a substrate, and the 
photolithography method indicated by JP,5-173003,A, and mask opening indicated by JP,5-157924,A etc. is proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] However, it was difficult for each above-mentioned manufacture method of a lens 
array to need a mold and a mask, in order to form a microlens, and to form arbitrary configurations and the lens array of arbitrary 
arrangement promptly. Moreover, there was a problem that a manufacturing cost was also applied for production of the mold to 
be used or a mask. 

[0008] The purpose of this invention solves the above-mentioned problem, and is to offer arbitrary configurations and the lens 

array of arbitrary arrangement cheaply with high precision for a short period of time. 

[0009] 

[Means for Solving the Problem] It is the manufacture method of the optical element characterized by giving a liquefied 
transparent material by the ink-jet method, adhering, stiffening a transparent substrate front face, and forming the microlens of a 
convex configuration in it the first of this invention. 

[0010] Moreover, the second of this invention is an optical element characterized by being manufactured by the above-mentioned 
manufacture method. 

[001 1] The ink-jet method is the technology used for the printer etc. in recent years, and manufacture of the light-filter substrate 
of a liquid crystal display etc. is increasingly applied also as industrial use. According to the ink-jet method, in case a detailed 
pattern is formed, masks or molds, such as the photolithography method, and print processes, the fabricating method, are not 
needed, but a complicated pattern can be formed easily, and change of a pattern is also easy. 

[0012] this invention applies this ink-jet method to manufacture of a lens array. Therefore, in the manufacture method of this 
invention, by the ink-jet method, since a direct lens is formed on a transparent substrate, a mold, a mask, etc. are unnecessary, and 
a configuration and arrangement can also be chosen and changed freely. 
[0013] 

[Embodiments of the Invention] The situation of manufacture of the optical element of this invention is typically shown in drawing 
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^ . For one, as for an ink-jet nozzle and 3, a transparent substrate and 2 are [ the drop of a liquefied transparent material and 4 ] 
microlenses among drawing. 

[0014] In this invention, the optical glass ground by the flat surface as a transparent substrate 1 or the thing which has desired 
optical-character ability by plastics is used. In order to raise adhesion intensity with the liquefied transparent material given by the 
ink-jet method, as for the transparent substrate 1, it is desirable to fully perform degreasing washing. Moreover, it is desirable to 
apply a silane coupling agent to raise adhesion intensity with a liquefied transparent material to the front face of the transparent 
substrate 1. 

[0015] The transparent material which uses ink-jet equipment for the position of a request of the front face of the transparent 
substrate 1 , and has predetermined optical-character ability is given. The configuration on the transparent substrate 1 of this 
transparent material is decided by the difference of the surface energy of this transparent material, and the surface energy of a 
substrate. Therefore, the curvature of the microlens 4 obtained is controllable by controlling surface energy by washing 
transparent substrate 1 front face, or performing surface-treatment processing. 

[0016] As a liquefied transparent material used in this invention, a heat-hardening type resin, an energy hardening type resin, etc. 
are used, for example, allyl-compound system resins, such as acrylic resins, such as a polymethylmethacrylate, polyhydroxyethyl 
methacrylate, and poly cyclohexyl methacrylate, polydiethylene glycol bisallyl carbonate, and a polycarbonate, methacrylic resin, 
etc. are used. 

[0017] In addition, the above-mentioned liquefied transparent material adjusts viscosity so that it may be stabilized from the 
ink-jet nozzle 2 and can give. Moreover, although it is desirable to use it by the monomer which is hypoviscosity comparatively in 
order to give by the ink-jet method, you may use the above-mentioned resin in the state of the oligomer which carried out 
precuring beforehand. 

[00 1 8] Moreover, there is a continuous method which is a method which carries out the regurgitation of the ink continuously as 
an ink-jet method. Among those, a Hertz type is usable to an electric charge modulation technique or a micro dot type, and a pan. 
Moreover, the bubble jet type which sets ink by output data, and carries out the regurgitation when required and which used the 
electric thermal-conversion object as an energy generation element as a drops on-demand method of a method or the piezo jet 
type using the piezoelectric device, other hot-melt types, etc. are usable. 

[0019] In this invention, the size of a microlens 4 is changeable by changing the amount of the liquefied transparent material 
given from the ink-jet nozzle 2. For example, if a nozzle with big aperture is used, the amount of a drop 3 increases and a lens 
with a big diameter can be formed. Moreover, if a drop 3 is repeatedly given to the same place two or more times, a lens with a 
big diameter can be formed similarly. 

[0020] The liquefied transparent material given on the transparent substrate is stiffened by heat, ultraviolet rays, etc. Since the 
solvent component contained in material may evaporate and a configuration may change, in hardening process, it is necessary to 
expect a part for the change and to set up surface energy and the amount of grants. 
[0021] 

[Example] In order to raise adhesion intensity with the transparent material given as a [example 1] transparent substrate using the 
optical glass BK7 (refractive index 1.516) ground by the flat surface, alkali cleaning and UV ozonization, and grant processing of 
the adherence agent according to a coupling agent further were performed. 

[0022] Ink-jet equipment was used for the portion to form the lens on the above-mentioned front face of a substrate in, and the 
monomer agent of a polymethylmethacrylate was given to it. 1 time of the amount of drops is 50ng(s), and was given to the same 
part 10 times. The monomer agent adhering to the substrate front face became convex lens-like with surface tension. 
[0023] Next, the substrate was put on the hot plate, dryness hardening was carried out for 20 minutes at 100 degrees C, and the 
lens array was obtained. A refractive index is L491 and, as for the microlens of this lens array, desired optical-character ability 
was obtained. 

[0024] Using a polycarbonate substrate (refractive index : 1 .491) as a [example 2] transparent substrate, alkali cleaning and UV 
ozonization were performed and the microlens was formed like the example 1 using the monomer agent of the same 
polycarbonate resin as a substrate. 

[0025] The substrate was put on the hot plate, dryness hardening was carried out at 120 degrees C for 20 minutes, and the lens 
array was obtained. The obtained lens array had desired optical-character ability. 

[0026] Using the same polycarbonate substrate as the [example 3] example 2, gamma-aminopropyl triethoxysilane which is a 
silane coupling agent was applied to the front face, and dryness hardening was carried out for 1 minute at 1 10 degrees C. 
[0027] As a transparent material, fluorine system polymer (the "Teflon AF" by Du Pont, refractive index : 1.330) was adjusted so 
that it might become 10 % of the weight of solid-content concentration to a solvent (FURORINATO), 1 time of the amount of 
drops was set to 95ng(s), and it gave repeatedly the same part 20 times. The transparent material became convex lens-like with 
surface tension on the substrate. 

[0028] The above-mentioned substrate was put on the hot plate, dryness hardening was carried out for 20 minutes at 140 degrees 

C, and the lens array was obtained. The obtained lens array had desired optical-character ability. 

[0029] 

[Effect of the Invention] As explained above, according to this invention, a desired configuration and the microlens of a size can 
be formed on a substrate easily and with high precision, and a design change is easy. Therefore, it becomes possible to offer 
cheaply the optical element which has the lens of arbitrary configurations. 



http7A«vvw4.ipdl.jpo.go.jp/cgi-bin/tran_web_cg 



[Translation done.] 



http:/Awww4jpdljpo.gojp/cgi-bin/tran_..2522%2520BGCOLOR%3D%2522lightyellow% 



* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the optical element characterized by giving a liquefied transparent material by the ink-jet 
method, adhering, stiffening a transparent substrate front face, and forming the microlens of a convex configuration in it. 
[Claim 2] The manufacture method of an optical element according to claim 1 that the silane coupling agent is applied to the 
transparent substrate front face. 

[Claim 3] The optical element characterized by having come to have arranged the microlens of two or more convex 
configurations, and being manufactured by the manufacture method according to claim 1 or 2 on a transparent substrate. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing H It is the ** type view showing the situation of manufacture of the optical element of this invention. 

[Drawing 2'1 It is the ** type view showing the liquid crystal projector which is a use way of the optical element of this invention. 

[Drawing 31 They are the elements on larger scale of the liquid crystal projector shown in drawing 2 . 

[Drawing 41 It is the ** type view showing the parallel optical fiber which is another use of the optical element of this invention. 
[Description of Notations] 

1 Transparent Substrate 

2 Ink- Jet Nozzle 

3 Liquefied Transparent-Material Drop 

4 Microlens 

2 1 Light Source 

22 Condenser Lens 

23 Liquid Crystal Panel 

24 Projector Lens 

25 Screen 

31 Transparent Substrate 

32 Microlens 

33 Shading Field 

34 Effective (Light Transmission) Field 

41 Semiconductor Laser Array 

42 Lens Array 

43 Fiber Array 
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